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(3) Japanese Patent Application Laid-Open No, 10-199882 (1998) 
"SEMICONDUCTOR DEVICE" 

The following is English translation of an extract from the above-identified 
document relevant to the present application. 
5 In a semiconductor device having multilayered wiring structure, it is difficult 

to transfer heat generated in the semiconductor device to upper wiring layer for 
dissipation, making the semiconductor device prone to deteriorate its features by heat. 

Dummy wiring films 3A, 5 A, 7A and 9A are provided to each wiring layer in 
multilayered structure and dummy wiring layers are connected to each other through 

10 dummy through holes 4b, 6b, and 8b. Heat generated in a semiconductor substrate 1 
can be transferred to upper wiring layer through these dummy wiring layers and 
dummy through holes, allowing the heat to be efficiently dissipated from the surface 
of the wiring structure. Further, by providing a heat sink 12 in uppermost layer and 
connecting it with the dummy wiring 9 A through a dummy through hole 10b, heat 

15 dissipation is performed more efficiently. And even when interlayer insulating films 
of low dielectric constant having low thermal conduction are used for each wiring 
layer for higher integration of the semiconductor device, temperature rise of the 
device can be controlled and semiconductor device failure by heat can be prevented. 

The present invention is characterized in that in a semiconductor device with 

20 multilayered wiring structure where a plurality of wiring layers are stacked, a wiring 
film along with a dummy wiring film are provided to each of said wiring layers, and 
the dummy wiring films are connected to each other between each upper and lower 
wiring layers through a dummy through hole provided in each interlayer insulating 
film for insulating said each wiring layer. Also according to the present invention it 

25 is preferable that a heat sink is provided on the uppermost wiring layer and the 



dummy wiring film of said uppermost layer is connected to said heat sink through a 
dummy through hole. In the present invention wiring films and dummy wiring films 
ate formed by metal with high heat conductivity and interlayer insulating films are 
formed by insulating material with low dielectric constant. 

Code Description 

1 . . . semiconductor substrate 

2 . . . bedding insulating film 

3, 5, 7, 9 . . . wiling metal film 

3 A, 5 A, 7A, 9A . . . dummy wiring metal film 

4, 6, 8, 10 ... interlayer insulating film 
4a, 6a, 8a . . . through hole 

4b, 6b, 8b, 10b ... dummy through hole 
11... passivation film 



(19) HjMWMW (jp> 



02) & m & t* <2t * (A) 



WW^FIO- 199882 

(43)&BHB ¥^10^(1998) 7 £31 B 



(51)IntCl. s 
H01L 21/3205 
21/768 



F I 

HO 1L 21/88 
21/90 



Z 
A 



(21) fflS#^ 

(22) ffl«B 



sp^9^(1997) 1B13B 



* I!**©* 3 OL (-£ 4 H) 



(7DH1IPA 000004237 

B*s^t«^^t 

jfOK3KilS2HTI7#l# 
(72)3SW# «^ 



(54) [»^<©«»] *9i*SS 

(57) 

Si3A , 5 A, 7 A. 9A*!2tf. #^5-E*MS«: 
^*-?A--*-^4b, 6 b, 8 bSr&LttBStcK 

-e*9 Attg&i-s c t "> ^>*^ (c ^ ^ - 



Sa ,6a .4a 




1 ^ 

3, 5. 7, 8 

3 A. 5 A. 7 A. 3A /i-^tt^S 

4, o. i o mms& 

4 n. '6 a, ' 8 a ^-tf-.-a- 
4b. 6b. 8b. 10b 

1 2 h^>7 



1 

nmmmxmm^mznx^z^tzw&ti-z^m 

kft. Stjf^±jfco^^-i£^^^^-^^-^-^ 

v^jR-c^Sft, Jiw*6»Kmg:»*^<!o#e»tt"r-» 
/* & ft 5 1 £ & 2 <o ^«*s* 0 

[^CT^^I^] 
[0 0 0 1] 

[0 0 0 2] 

fgaftfi^tti - £ o x #^{£11 ^-?f§£ L fcf\^ z ft ^> JB 
&ofc*>, #^fiT^ft5^v^9P^i:^o-C^6o 

r v ^ 6 ^\ c <r> x 5 ^il^^iS^ ^fif&fc^^ fs^ 

[0 0 0 3] «fBB¥ 5-267295 

ft r v ^ 0 r 60 y 5 -iSi»Kti#a E»«^^> f k % 

# #x «bfts c t x. mKmmxv>m&m&&&m 

[0 0 0 4] 

JBKtt»i£"ett, e»nn£J6£H-£ fc^/^fJ^BM^ 



(2) #f^¥l 0-199882 

2 

=■ -%mm^ £ o TSFfl*ft»fflt^*«^-ifi:« £ ft £ 

[0 0 0 5] #*91<£>@«Jtt* #JiIfi»«l3SOJiBflj»« 
JK^S«SftSIR^Wa^»SRtT**(*x^ *<D|& 

[0 0 0 6] 

^«jf|fiB$ftfc#JlE*»5tS:#i-5^**Sll^*5 

t^T, itjfSIE^S^^^ft^ftia^^^^^^-Old 

«*K^^jS:$ft. rft^^^—^iE«iJKdSfliisa#ias*s 
&»»^5fctoo#Jiwie»K(ci2(te>ftfc^^-o^ 

,v,-*-/v£^ LTiiT^SBISaPBl-CffiS^SiK^ft'C 
JS±ict— h v-v^Rtf P>*U fWfcill-hil O ^ 5 —IE 

SOfy^— iS«8iKttlRe*^^SSv^jR-c^fiJc:$ft, 8 
KJ6»»ttlg;»S^»S«-C^$ftao 

[0 0 0 7] 

mx&v, zzxa4mmm<o^mwmmm^^mm^ 

^sgFfs^^— ^t-^Sftrv^5 0 lfEia^JR 
i3«!:Lt{l Mitt'l 0 0 0 0 Ai0J|^7/^;-^ 
ix^^ffi^bft^o tits Z^^lIE^M^3^r 
«5 J:5t-»iiiK»8EK4d5^fiS$ftr^So 

1 0 0 0 0 A<DJ$.£\Z]&!£ t/ct>(0^^v^Ppft 

IE® L Jff^^ffil 3±i:g2 S^JRR 5 $ ft 
40 <5 0 WT, S2 8Pfl«fi»«l6, ^3IE»-^®IK 

7, s3Braffisi»8, S4E»^jrw9, S4ara«e 

Bf& $ ii-C 4 @-fflP5t^^®K»fl?3g^lffRK £ ft 3o Z O 

111^5 o o A(/;)f?^^^L7t^t ^ft6 0 ; & 
S^ffi^we^Srflffi^lRtt^ft^ 

[oo()8] :: T\ mt'dM i ^ ^ L ® 4 ooftffijS-^^ 

50 ^^^ri^'i-'cft^'ft^ ffi^-<feJ^!K3 A, 5 A, 7 



(3) 

3 

A, 9 A&Bf&ZtlX^Zo ztib<n 

3 A, 5 A, 7 A, 9AI1 #Ei»&JRJR3, 5, 7, 

9 bm-^mxm—m^^m^nx^^ 0 * 

6, 8fc&u «"Ei»&JRttPfl{-*3(t5*:*0^/u-*- 

;U4 a, 6 a, 8 a fc ttS'IiC^S — 4 b 

6 b, 8 b &Bl&&tlX&*) , rcoy^— — 10 

4 b, 6 b, 8 b fc£o-c±T£>^ — E*fe&jRj»3 

a, 5 a, 7 a, 9 a &faK\Zj£jgt&tl1t#*&b &tlX 
[0 0 0 9] Lfc^oX, r^^l^llififl^licOflljsS-t! 

»4iJ»3Awn?nei3^o *M*&»K4fj, 
>mxmj&&tix^%tc#>* &&W9t£ti£!^vti&x$> 

tbfcfU^ -etb^n^/t"-^— ^4 a , ^/U— * 

-yMb^itii (^2 0iE**) mm&mms 

fSfctt, lRj«(cL"CEjB^JRi8l5, ^S—ElSfc&jWBSS A 
^^t;/u-^-/U6 a, ^ ^ — .X/t — fc~/V6 b^r/M 

-c^3^iE^g(^ii^n, ^{cir^cl-csm^e 
natcea^n^a zcotz^. ^m^mmi^mn, id 30 
*&&«j«3, 5, 7, 9St;^ % ;-£MM3A,, 5 
a, 7 a, 9 A*^u-ca^a<*JtJi^*4(osais« 

[ 0 0 1 0 ] 11 2 tefc&Wom 2 (OUtS^ffiOISf'ffiH'r' 

4Jfo#«ia»«agtc*|gWSriiffl Ifc^^ltfc 

*5\ ^^S«l-b(-Titi!ffiltM2^^L, t^_h{c 40 

^l^^t^4<^gfilSg^^LT^6o ^4b\ Sl<^ 

*k /)^o^4g^Soo/S^^IWTi OfcffM^twe^ 
— ;ft— /U 1 0 b (C Jlo-CwCO t — h *>> y* I 2 i 

[00 1 u z^2s^mmm^^"x -met^s 50 



IflfflSpl 0-199882 

4 

ic^itr, #ifii»«^Ej»^*J«3, 5, 7, 9ty* 

— Ei»&JRJ*3 A, 5 A, 7 A, 9 AjoiD^A— sfc — 
/Ma, 6 a, 8 a £ ¥ % — ^JV— jV 4 b , 6 b, 

8 b %frLxmikBm£nz> 0 tit, «»s«jic»4E 
tcmzsffif&'mmi o sriiL-tt— i 2 (cei 

^5 -Elfc&JM! 9 A(c^ii^nfcf\f5^^ — * 
/u— /n 0 b^ltESftl-k-h^ 121: 

t73:tt\ S4Ei»«(c:^-c , €*$^fe«SS:*i^ll 

[0012] **5, m 3 KTsk-rx 5 itjtsm 1 

(BJlct— hv^^^ 1 2'SrE«Lfe«j*t LTt, »4E 

l&JI <n ? s -Ei»A*fflt 9 a * TMSiS $ n?t mt'< y ^ 

^> 3 >f 1 l^Ltt-hyy^ 1 2JC>feg£ 

ft, z^frbtk?&£ti%Zb&£Z 0 zmc^^o , [Hi 
[0013] 

coElftS^^r^-e^i-^^— E»WSrStt. E 

co-e^ ^*^BT^^Lfc!R*^^-E*JK>Rt>*^^ 
- ^ /u— * — ^ ^ t r ±S ^ e^« £ -ce^-c # . 

E*«^*ffi^fea^Wtcft»-r5w2:^-e#5o 3= 

[Sill *«P^^i(0||ffi^<l8(OWffil2-Cfe5o 
[EI 2] *«P^w^2 0llJfi^lB(0»fDeEir-fe5o 

[m 3 ] ^mmcom i (^MMBm^MM^^mx^ 

•So 

1 *»»:3S« 

3, 5. 7, 9 ES^JKK 

3 A, 5 A . 7 A , 9 A ? ^ — Id^ 

4, e. 8, to mm&mm 

4 a . 6a, 8 a .XyU — /ft— /V 

4 b, 6 b, 8 b, 10b X/U — 7ft — 

1 1 /< -y ri >Bi 



(4) ftfflW- 10-199882 

6 



t-hv 



[01] 




i %mm& 

3. 5, 7. 3 £fe£fflt 

3A, 5A 7A. flA ^iHBBE&SBR 

4. 6. 3. 10 &13&£ff 

4 a, 6 a. 8 a 'JJ^-^—A- 

4 b. 8b. fib 

1 1 ^•y^-i'^K 



[0 2] 




2 TKsiase 

3. 5, 7, 9 ffitt&WH 

3A 5 A, 7A. 9A ^-ffittfcSKK 

4. 8. a. lo anfltesffi* 

4 a. 6 a, 8 a XfU— *— A 

4b. 6b, 8b. 10b -;ut^-4ww 

12 h-K^? 



ims] 




1 **£t*Sfe 

3. s. 7. 9 &m&m 

3A 5A 7A. 9A ^iHBMtfeKBS 

4. 6, 8, 10 ©PQgfflg 

4 a. 6 a, 8 a TJV-iv-t^ 
4 b. 6 b, 8 b yi-XJi- fr-fl 
1 i /^^-^VJR 
12 fc-hiO'? 



